Pharmacological characterization of the receptor mediating electrophysiological responses to dopamine in the rat medial prefrontal cortex: a microiontophoretic study.
The pharmacological profile of the receptor mediating inhibitory effects of dopamine (DA) in the rat medial prefrontal cortex (PFC) was characterized using extracellular single unit recording and microiontophoretic techniques. Iontophoretic application of DA inhibited 65% of spontaneously active cells in the deep layers of the PFC, while producing little effect on cells in superficial laminae. The D2 selective antagonist, sulpiride, specifically attenuated DA-induced inhibition of deep layer PFC neurons, without blocking the inhibitory effects of gamma-aminobutyric acid (GABA) or serotonin (5-HT). Surprisingly, sulpiride antagonism did not appear to be stereospecific, as both its (-)- and (+)-isomers proved equally effective at blocking the inhibitory effects of DA. In contrast to sulpiride, the D1 selective antagonist, SCH23390, was much less effective at attenuating inhibitory responses to DA. The effects of selective agonists also were examined on DA-sensitive PFC neurons. The D2 selective agonist, LY171555, and the D1 selective agonist, SKF38393, produced inhibitory effects on a small number of DA-sensitive PFC neurons. However, the majority of cells tested were inhibited only by DA and not by LY171555 or SKF38393. In addition, coiontophoresis of LY171555 and SKF38393. In addition, coiontophoresis of LY171555 and SKF38393 failed to inhibit the majority of DA-sensitive PFC cells tested. LY171555, but not SKF38393, significantly attenuated DA-induced inhibition when applied simultaneously, suggesting that the D2 selective agonist might possess partial agonist/weak antagonist activity at this receptor. These results indicate that the receptor mediating the inhibitory effects of DA in the medial PFC has the pharmacological characteristics of a D2 subtype. However, this receptor may not be identical to D2 sites in other brain regions.